Utilizing comprehensive administrative from Norway I investigate birth month effects on school performance at age 16, educational achievement at age 19 and 25 and earnings at age 30. I demonstrate that the oldest children in class have a substantially higher 10 th grade GPA than their younger peers. The birth month differences are similar across gender, but stronger for less advantaged children. The birth month effects are robust to controlling for sibling fixed effects. On longer term outcomes, I find that the youngest children in class have a significantly lower probability of having completed high school at age 19, are less likely to enroll into college by age 25, and have substantially lower earnings at age 30. The effects on educational achievement and earnings are more pronounced for boys and for less advantaged children.
Introduction
Since most education systems have a single cutoff date for age at school enrollment, the age difference between the youngest and oldest pupils in class is close to one year. A number of studies have shown that this age difference has a significant impact on school performance, not only during the early grades when the age difference is relatively more pronounced, but also persisting into higher grades: The oldest pupils in class outperform their younger peers. 1 If this relative age effect disappears after compulsory school, such age related performance gaps may be of less importance. On the other hand, if relative age differences persist into adulthood, this may have important implications for adult outcomes and productivity.
Furthermore, in some countries the public school and strict enforcement of enrollment regulations is considered to promote social mobility and equal opportunities. However, if parental investment at home compensate for relative age effects at school, strict enforcement of enrollment regulations may propagate social differences through the relative age effect.
In this paper I explore birth month effects on school performance, educational achievement and labor market performance across birth months for boys and girls, respectively. Furthermore, I investigate how the impact of relative age varies across socioeconomic status. For instance, if higher educated parents to a larger extent allocate more time and better support for the child when school performance drops, children from more advantaged families may be less negatively affected by being among the youngest in class. 2 There are several reasons for why birth month may have an effect on school performance and long term outcomes. First, relative age differences in class obviously stem from different ages at school start. If being older and more mature has a positive effect on learning, the oldest in class have an advantage when starting school. In accordance with Heckman's theories on skill accumulation, this initial advantage will not only remain but will also increase over time, since the initially most advantaged pupils progress through the curriculum at a faster rate (Heckman 2006) . Second, early tracking in the schooling system may propagate initial maturity differences related to relative age (Bedard and Dhuey, 2006) . 3 Third, the oldest children in class are stronger and more mature, and this relative standing in class may have an effect on self-esteem, aspirations and the child's social development.
1 See e.g. Bedard and Dhuey (2006) . 2 Crawford, Dearden and Greaves (2011) find that parental investment increases substantially for the youngest relative to the oldest in class at the time when the child enrolls in school. 3 Although tracking or ability based streaming is not practiced in the Norwegian schooling system, it can be argued that allowing the weakest students to fall progressively behind their stronger peers is also a kind of streaming, see Bedard and Dhuey (2006) . Fourth, since students are evaluated at the same point in time, the oldest pupils in class may outperform their younger peers simply because they are older at the time of assessment.
Finally, if relative age has an impact on final grades from compulsory school, this is likely to affect educational achievement and future career, firstly by performance based tracking into high schools. 4 I do not intend to identify or quantify the effect of any of these mechanisms separately. A potential birth month effect will therefore reflect a mix of these and possibly more mechanisms. I will interchangeably refer to this mix of effects as a birth month effect and a relative age effect. parents and children allow for identifying socioeconomic status, measured by the mother's education level, in particular if she holds a high school degree or not. I allow for a non-linear relationship between birth month and outcomes. The birth month effect is identified by using simple OLS regression models including birth month dummies.
A potential challenge when comparing outcomes for children born in different birth months is that other characteristics also affecting outcomes may be correlated with birth month. If, for example, more advantaged families time their births to early in the year, then positive outcomes associated with being relatively old in class may be entirely due to parental resources. I deal with this challenge in two different ways. First, the rich dataset allows me to investigate if the estimated birth month effects are robust to controlling for a number of parent and child characteristics. Second, having unique identifiers for parents, the dataset allows me to control for mother fixed effects and identify the birth month effect only between siblings.
Notably, when adding mother fixed effects to the model, the birth month effect is identified only between siblings of the same gender.
I find that the oldest in class perform significantly better in school than their younger peers, in line with existing empirical evidence. The difference in the 10 th grade GPA between the youngest and oldest in class constitutes as much as 20 percent of a standard deviation. The birth month effect is of similar magnitude for boys and girls. The effect is robust to controlling for background characteristics. Also when controlling for mother fixed effects I find the same effect, suggesting that the performance gap is not related to parent characteristics associated with birth month. The birth month effect on GPA is more pronounced for less advantaged children.
Observing longer term outcomes, I find that children born early in the year are more likely than their younger peers to proceed directly to high school after compulsory school, and more likely to enroll into college. I also find that they have higher earnings at age 30. Effects on educational achievement are of similar magnitude for boys and girls, but effects on long term labor market outcomes are stronger for boys. Importantly, the birth month effects on education and earnings are stronger for less advantaged children. This may reflect that parental resources and support may offset the drawback of being relatively young in class.
There are several studies investigating how relative age in class affects school performance, and findings suggest that the oldest students outperform their younger peers. 5 In particular, Bedard and Dhuey (2006) find that the oldest pupils in class outperform their younger peers across a large number of countries and different cutoff dates. 6 Interestingly, despite similar effects across countries of relative age on test scores at the fourth grade level, they find substantial variation in relative age effects at eighth grade level, and point to the fact that different education structures across countries are likely to have an impact on the relative age effect. For instance, they find substantially smaller relative age effects for countries practicing performance based promotion to the next grade level and ability based early tracking. The Norwegian education structure, on the other hand, is characterized by substantial rigidity, with few children enrolling into school earlier or later than according to the statutes, social/automatic promotion from one grade level to the next, and no formal tracking before high school.
Empirical evidence on the birth month effect on school performance across gender suggests that the effect is more pronounced for boys, see Elder and Lubotsky (2007) and Cascio and Schanzenbach (2007) on US data. Empirical evidence on differential effects across socioeconomic status is, however, less conclusive. While Elder and Lubotsky (2007) find that the birth month effect is strongest for advantaged children, Cascio and Schanzenbach (2007) find that the effect is strongest for less advantaged children, and Crawford, Dearden and Meghir (2007) find no differences across socioeconomic status.
5 See e.g. Strøm (2004) on Norwegian data; Crawford, Dearden and Greaves (2011) on British data; Jürges and Schneider (2007) and Puhani and Weber (2007a,b) on German data. For differential probabilities across relative age of entering academic or high ability tracks, see e.g. Jürges and Schneider (2007) . 6 Note that finding similar relative age effects across different cutoff dates excludes the possibility that performance gaps are due to health differences associated with season of birth.
The literature on long term effects of relative age is less extensive and also less conclusive. Bedard and Dhuey (2006) find that the youngest children in class have a lower probability of participating in pre-university programs (Canada and US) and are underrepresented in accredited four-year college enrollments (US). Crawford, Dearden and Greaves (2011) find that, conditional on being in full-time education after the age of 16, the youngest in class are more likely to take vocational qualifications during college and are less likely to enter a high-status university, and that these differences are mainly driven by individuals from low-income groups. Kawaguchi (2011) finds positive effects on educational achievement on Japanese data, but no effect on labor market outcomes (earnings). Utilizing
German data Fertig and Kluve (2005) The remainder of the paper is laid out as follows: Section 2 gives a brief introduction to the Norwegian schooling system. Section 3 describes the empirical strategy and Section 4 7 Dobkin and Ferreira (2010) utilize the discontinuity occurring around the cutoff point for school enrollment to identify the birth month effect. This identification strategy is also utilized on a strand of literature focusing on the effect of school starting age. School starting age is obviously perfectly correlated with relative age in class, and several studies aim at isolating the effect of school starting age from the relative age effect by comparing children born just before or just after the cut off point for school enrollment. The relative age effect, which is the main focus in my study, is controlled for by adding a linear term to the model specification. Hence, estimated effects of age at school start also capture the effect of graduating one year earlier and thereby allowing for an additional year of labor market experience, rather than an additional year in kindergarten before entering school. Relevant contributions within this strand of literature are Black, Devereux and Salvanes (2012) using Norwegian data and finding no effects of school starting age on educational achievement or earnings at age 30. Fredriksson and Öckert (2006) data find on the other hand positive effects on the same outcomes on Swedish data.
describes the data and construction of central variables. Results are presented in Section 5, and Section 6 concludes.
Institutional background
And important aspect of Norwegian school policy has been to integrate children with different backgrounds and abilities throughout compulsory school. Equal treatment of all children is presumed to promote social mobility and equal opportunities. There is no ability or performance based group placement of pupils 8 , no tracking of pupils before they enroll in high school at age 16, pupils advance automatically from one grade level to the next independent of performance; and there is no promotion of pupils. Hence, all pupils enrolled into compulsory school the same year are exposed to the same curriculum and classroom teaching.
For the cohorts of this study, the administrative rule for enrollment into school was that all children start school in mid August the calendar year in which they turn seven, and they graduate after nine years when they are 16 years old. 9 Strict enforcement of enrollment regulations together with social promotion to the next grade level implies that individuals born within a given cohort enroll into school at the same time and graduate at the same time.
Non-compliance with enrollment regulations requires an expert assessment stating that the child is too immature to enter school. Non-compliance was around 5 percent in the late 1960s
and dropped to less than 1 percent in the 1990s. 10 However, the likelihood of being an early or late school enroller is highly associated with birth month: Most deferred children are December borns, and deferred children constitute a substantially larger share of December borns than of the cohort at large. 11 When non-compliance was at its highest, as much as 20
(13) percent of boys (girls) born in December were deferred. Note that due to strict enforcement of enrollment regulations and requirements for expert assessment on school ability, there is a negative selection to deferment: Less advantaged children constitute two thirds of deferred children and only one third of children early enrolled.
Compulsory schooling is publicly funded and free of charge for all pupils, and less than one percent of all pupils attend private schools. Pupils generally attend the school designated 8 Since 2004, schools have been entitled to develop more flexible groups also based on abilities. 9 In 1997 compulsory schooling was extended to ten years, and enrollment age changed to 6 years old. However, all individuals in the sample enrolled in school before 1997. 10 See Table A1 in appendix for compliance rates (own calculations based on official data from Statistics Norway). 11 Among deferred children 55 percent were born in December and 20 percent born in November.
for the area where they live. All schools adhere to a national standard regarding curriculum and teacher resources and qualifications. Pupils are allocated to classrooms regardless of their characteristics and abilities.
Students apply to high school and acceptance is based on their grade point average from compulsory school. Students proceeding directly to high school after compulsory school graduate from high school in June the year they turn 19 years old.
Empirical strategy
I specify a flexible functional form in order to allow for non-linear birth month effects, with no functional restrictions on how various mechanisms may generate a birth month effect.
The effect of birth month on outcomes will be identified by the following equation:
( 1) where Y i is the outcome for individual i at a given age, BMT i are dummy-variables indicating birth month, denote cohort fixed effects, and X i is a vector of background characteristics. The coefficient β m measures the effect on Y i of being born in month m compared to being born in the reference category January. All analyses are done separately for males and females, since education and career paths differ substantially across gender.
Furthermore, separately for boys and girls, I investigate if the birth month effect is different across socioeconomic status.
The coefficients of interest, β m , are reduced form birth month effects, capturing the net effect of all mechanisms of relative age effects. Although the birth month effect is not restricted to be linear, I expect a trend in the birth month coefficients: If relative age in class has an impact on outcomes, it is unlikely to bounce up and down across birth months.
Notably, for outcomes observed at a given point in time, the coefficients also capture the effect of enrolling into school one year earlier or later than according to the enrollment regulations. This is important to keep in mind, since it is mainly children born in December (January) that enroll into school later (earlier) than according to the statutes. While comparing outcomes across birth month within a cohort is a good identification strategy for generating birth month estimates on GPA that are not biased by delayed school start, the interpretation of the birth month estimates is different for longer term outcomes. For outcomes observed at a given point in time, e.g. high school completion at age 19 and earnings at age 30, deferred children lag one year behind their cohort peers, and this will directly affect the estimates. This should carefully be taken into account when interpreting the impact of birth month on longer term outcomes. For college enrollment at age 25, which is likely to reflect a final achievement, deferment is unlikely to affect the estimates.
In order for birth month to capture the effect of relative age in class, birth month should not be correlated with other characteristics affecting the outcome. For example, if highly educated parents time the birth to a specific season, children born this season may outperform their peers due to parental resources rather than relative age in class. 12 I will investigate if children are equal across birth month firstly by comparing birth month distribution across mother's education level (having completed high school or not). Second, I will investigate if the estimates of relative age effects are robust to controlling for a rich set of observable parental characteristics. Finally, adding mother fixed effects to the model controls for all unobservable differences in family background across birth month. Notably, when controlling for mother fixed effects the birth month effect is identified from variation across siblings of the same gender, which constitutes around 20 percent of the sample.
Data
The association between birth month and long term outcomes is investigated by utilizing a combination of several official Norwegian registers, prepared and provided by Statistics In order to capture effects on individuals who have attended school in Norway and who have been exposed to the Norwegian cutoff regulations of school enrollment, immigrants are excluded in all analyses. Notably, I will investigate effects of relative age on educational performance, educational attainment and earnings, and the sample will be different in all these analyses depending on data availability. In particular, cohorts included in the analyses depend on age when outcome is observed: I observe outcomes for ages 19 to 30 years old, and the intention is to identify birth month effects and how these may change over time as the individuals get older. Since birth month effects may also vary across cohorts, e. Table   1 .
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Outcome variables:
The data allows for several outcome measures to be constructed. First, I observe the grade point average (GPA) when graduating from compulsory school (9 th grade). GPA is constructed as the average of grades in all ten subjects entered onto the final diploma from compulsory school. Grades are teacher-evaluated and range from 1 (lowest) to 6 (best).
Second, I observe if the individual has graduated from high school by age 19, which is the graduation age for individuals "marching in pace", i.e. enrolling into school according to the statutes and proceeding to high school directly after compulsory school. Third, I observe college attendance at age 25. An individual is coded enrolled in college if he/she has completed at least one college exam. Since most individuals who ever attend college will have completed at least one exam before the age of 25, the estimates will also reflect final education achievement. Fourth, I observe (log of) earnings at age 30. Earnings are measured as total pension-qualifying earnings reported in the tax registry, and include labor earnings, sick benefits, unemployment benefits, parental leave payments, and pensions. In the earnings analysis individuals with zero earnings are excluded. This sample selection criterion would be problematic if the likelihood of having zero earnings is associated with birth month. In separate regressions (not reported here) I find that the association between zero earnings and birth month is small and insignificant.
Background characteristics:
I construct a rich set of family background characteristics. I control for mother and father education level (indicators for high school degree or higher and some college education), mother and father's labor market status (indicator for working at least 30 hours per week),
13 Data for the graduation cohorts 2002-2007 are available. Among these pupils a total of 1.5 percent enrolled in school earlier or later than statutory enrollment age. These are included in the analytical sample. Observing GPA for graduation cohorts implies that the sample selection criterion deviates slightly from the remaining analysis where birth cohort is the selection criterion.
number of siblings (six categories: 0, 1, 2, 3, 4, >=5), and birth order: (six categories: 1, 2, 3, 4, 5, >=6).
The indicator for whether the mother has completed high school is a strong predictor for educational and labor market performance, and will also serve as the measure for socioeconomic status when investigating heterogeneous birth month effects.
14 With data available only for the years 1992 to 2003, background variables cannot be observed at a similar age for all analyses. Background characteristics are observed when the child is 10 years old in the analysis of GPA, and in analyses of long term outcomes background characteristics are observed the same year as outcome is observed, see Table 1 .
Results
Before turning to the main analyses, I provide a brief description of socioeconomic status across birth months. Figure 1 illustrates the birth month distributions for children from low versus high socioeconomic strata. Notably, I find that less advantaged children are somewhat overrepresented in January and February, and underrepresented in April and October. In general, the deviation in birth month distribution across socioeconomic strata is small and insignificant, and suggests that our analyses of relative age effects should not be biased by differential parent characteristics across birth month. Nevertheless, as discussed above, I will conduct robustness checks and control for mother fixed effects in order to further assure that my estimated birth month effects are not biased by parent characteristics. The first outcome is the grade point average when graduating from compulsory school (10 th grade). Models 1a and b in Table 2 report regression coefficients for the birth month effect on GPA for all boys and all girls. These coefficients are also illustrated in Figure 2 .1.
We can see that children born early in the year outperform their younger peers, and the birth month effect on GPA is close to linear: The GPA score of children born in December is about 0.15 lower than the GPA score of children born in January, which constitutes 20 percent of the standard deviation. Notably, the birth month effect is similar for boys and girls.
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As discussed, if children born early in the year have background characteristics associated with good school performance, the birth month effect may be due to such compositional effects. In Table 2 , Models 2a and b, all covariates are dropped from the regression model, and we find that the birth month effect remains nearly constant. In Table 2 The birth month effects are robust to the inclusion of fixed effects.
In Table 2 , Models 4a and b for boys and 5a and b for girls, we can see that the birth month effects on GPA are stronger for less advantaged children. This is also illustrated in GPA from compulsory school is likely to have an impact on the motivation to proceed to and complete high school. Empirical evidence suggests that there is a negative association between the dropout rate from high school and GPA: Nearly 75 percent of all high school students in the lowest GPA-decile from compulsory school do not follow statutory progress in high school. 17 Related to this, it has also been shown that students accepted into their first 15 For the sake of comparison, moving a student from a low quality school to a high quality school is found to improve the student's GPA with a similar magnitude as the January-December difference, see Fiva and Kirkebøen (2011) . 16 In regressions not reported here, I find no birth month effect at all on a small subsample of girls having a mother with a Master's degree, i.e. with very high socioeconomic status. 17 Byrhagen et. al (2006) .
choice of high school have a lower dropout rate, also after controlling for GPA. 18 I investigate differences across birth months in high school graduation at age 19, which is the statutory graduation age for students proceeding to high school directly after compulsory school. Table 3 , Models 1a and b, report birth month coefficients for all boys and all girls, respectively, for having graduated from high school at age 19 (see also Figure 3 .1). We can see that children born late in the year have significantly lower probability of having graduated at this age, and the birth month effect is especially strong for December borns: December born boys (girls) have 7.2 (4.7) percentage points lower probability of having completed high school at age 19, a difference that constitutes 17 (8) percent of the average completion rates for boys (girls) at this age. Models 2a and b demonstrate that excluding controls from the model specification does not affect the estimates. Moreover, when adding mother fixed effects to the model, in Models 3a and b, the birth month effect remains for boys, but is no longer significant for girls.
Birth month effects may reflect that the youngest children within a cohort have an overall lower probability of ever graduating from high school. Alternatively, the birth month effects may reflect that individuals born late in the year lag behind, for instance by having a higher probability of taking a break from the education track before proceeding to high school, or benefiting from "second chance" possibilities after poor performance in compulsory school.
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If children born late in the year have a higher probability of enrolling into vocational training this will also be reflected in the birth month effects since most vocational trainings require four years. And finally, pupils being deferred at enrollment into primary school will not graduate from high school until the year they turn 20 years old. This is especially relevant for December borns, and is a likely explanation for why the drop in completion rates is so large for December borns. However, the negative trend in completion rates prior to December cannot be explained by children delaying school start, as very few children born in November or earlier in the year delay school start.
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When I investigate different socioeconomic groups separately in Models 4a and b for boys and 5a and b for girls, there is little evidence for different birth month effects on high school graduation at age 19 across subgroups. This is illustrated in Figures 3.2 and 3 .3. In contrast to 18 Markussen et. al (2008) . 19 Pupils failing in compulsory school, have the opportunity to add an extra year of schooling between compulsory school and high school. 20 In regressions not reported here, the birth month effects of having graduated at age 20 are somewhat smaller than those reported here, but the negative trend is similar.
the analysis on GPA, birth month effects are somewhat stronger for advantaged pupils, but the difference to the less advantaged is not statistically significant.
Note that birth month effects on having completed high school by age 19 are estimated on older cohorts than on GPA. Significant differences in birth month effects on GPA between socioeconomic groups that are not present for high school completion may therefore reflect that the importance of socioeconomic status on birth month effects either changes over time as individuals age, or that socioeconomic status has a stronger impact on birth month effects for younger cohorts.
iii. Educational achievement II: College enrollment at age 25:
In Table 4 I investigate relative age effects on enrollment into college. In Models 1a and b
we can see that for both boys and girls those born late in the year have a significantly lower probability of having enrolled into college at age 25 than their older peers. This is illustrated in Figure 4 .1. A notable exception is those born early in spring, especially April borns, who have a higher enrollment rate than their older peers. In Models 2a and b we can see that when dropping covariates from the model, the April effect is even more pronounced, although not significantly different. This suggests that there is some positive selection of parental characteristics associated with April borns in these cohorts. Note also that this is consistent with the small deviations in parent characteristics revealed in Figure 1 . The remaining coefficients suggest a negative birth month effect on college enrollment, and it seems to be similar for boys and girls: More than 2 percent more April borns than December borns enroll into college by age 25, which constitutes around 8 percent of the average enrollment rates. In Models 3a and b we can see that when adding mother fixed effects to the model the birth month effect on college enrollment disappears for both girls and boys.
Models 4a and b demonstrate that the birth month effect is mostly generated by less advantaged children. This is also illustrated in Figures 4.2 
and 4.3. The difference between
April borns and December borns constitutes 12 percent of the average enrollment rates for less advantages children. Since most college graduates enroll into college before 25 years of age, these estimates suggest that individuals born late in the year have a significantly lower probability of ever enrolling into college. 21 Note also that the April effect from Table 4 , Models 1a and b is generated only by less advantaged girls.
Summing up, analyses on educational achievement suggest that children born late in the year are delayed in completing high school, and less likely to ever enroll into college than those born early in the year. The birth month effect on educational achievement is similar for boys and girls, but mostly pronounced among those from less advantaged families. A possible reason is that parental support in more advantaged families offset a negative long term effect of being relatively young in class.
iv. Earnings at age 30.
In Table 5 I investigate the effect of relative age on earnings at age 30. Individuals without earnings are excluded from the sample. In Model 1a we can see a clear trend that men born late in the year have substantially lower earnings than men born early in the year: Men born in December have on average 3.8 percent lower earnings than January borns. 22 In Model 1b we can see that for women there is no relationship between birth month and earnings. See Figure   5 .1 for an illustration. Models 2a and 3a demonstrate that the significant birth month coefficients for men are robust to exclusion of covariates and to the inclusion of mother fixed effects.
As for educational achievement, individuals having delayed enrollment into school lag one year behind their cohort peers. One year less labor market experience is likely to have a significant impact on earnings, particularly as early in the career as at age 30. Since deferment mainly applies to individuals born late in the year, it is particularly the December estimates that would be affected by late school enrollment. However, the birth month effect is close to linear and does not only apply to individuals born late in the year, which suggests that delayed school enrollment and less labor market experience is not the sole explanation for the birth month effect. Furthermore, even for December borns, the mark down on average earnings due to delayed school enrollment should reflect that only a certain proportion of the whole cohort is lagging behind in their career path. The wage growth due to an additional year of labor market experience or the percentage being deferred would be unreasonably high to explain close to an average of 4 percent lower earnings for all December borns. 23 Models 4a and b
22 In regressions not reported here, I find a similar pattern when earnings are measured linearly rather than logarithmic. I also find a similar pattern if including those with no earnings in the sample. 23 If, for example, one year labor market experience increases wages by 3 percent, and 30 percent of December borns have one year less labor market experience, deferment alone would reduce average earnings for December borns by 0.9 percent, by far not enough to explain the 4 percent lower earnings for December borns. Also, when taking into account that some January borns have an additional year of labor market experience, it is clear that non-compliance with enrollment regulations alone cannot explain the negative birth month trend in earnings.
divide the sample according to socioeconomic status. The results demonstrate that the negative birth month effect on earnings for men is especially pronounced for those from less advantaged families. In Model 5a and b we can see that there is no similar pattern for women.
Conclusion
There is a strong and close to linear effect of birth month on GPA: The oldest pupils in class perform significantly better than their younger peers. The result is robust to exclusion of background characteristics and to adding mother fixed effects. Observing longer term outcomes, I find that children born late in the year, especially boys, have a significantly lower probability than their older peers in achieving a high school degree by age 19, and are less likely to ever enroll into college. Finally, I find that individuals born late in the year, in particular men, have significantly lower earnings at age 30 than those born early in the year.
The birth month effect on earnings for men remains when controlling for mother fixed effects.
Generally, the effects seem to be more pronounced for less advantaged children.
Although birth month effects may reflect that the relatively young lag behind simply due to the absolute age difference at time of observation, there are at least three reasons why the birth month effect should still cause concern: First, for educational achievement the relatively youngest cannot lag marginally behind in order to compensate for absolute age differences:
Graduation from high school and enrollment into college do not occur continuously, and those lagging behind will lag a full year behind. For GPA it is similarly not possible to "lag behind" since final grades are achieved only once. Second, also when observing final educational achievement I find that those born late in the year have a significantly lower probability of ever enrolling into college than those born during spring. Third, although the absolute age difference is similar for children from higher and lower socioeconomic strata, I find significant differences between these groups of children, where those less advantaged also suffer most from being youngest in class.
Persisting effects on educational achievement and earnings at age 30 of relative age differences within one cohort suggest that the strict enrollment regulations systematically discriminate against those youngest within one cohort. Given the Norwegian schooling system's strong focus on integration and promotion of equal opportunities for all children regardless of socioeconomic status, it should be especially noted that these persisting effects of relative age in class seem to be stronger for disadvantaged children.
Non-compliance with enrollment regulations in flexible education systems as e.g. the US, have been shown to reinforce inequality between socioeconomic strata by positive selection into deferment: Red-shirting (late enrollment) is by far most common in affluent communities, where parents are more aware of the advantage of being relatively old in class.
As pointed out by Bedard and Dhuey (2006) , such enrollment practices imply that disadvantaged children constitute a proportionally larger share of the youngest in class, hence being at two substantial disadvantages. On the other hand, in countries with more rigid enrollment regulations, as in Norway, the practice of expert assessment on maturity and abilities generates a negative selection into deferment. 24 If the drawback of being youngest in class is not only due to absolute age differences but also has a direct effect e.g. on selfconfidence of being a low performer compared to relatively more mature peers, then reducing within-class variation in abilities may eliminate some of the negative birth month effect for the relatively younger pupils. Relaxing the enrollment regulations by allowing more of the most immature children to delay school start by one year may therefore be an appropriate step to reduce the performance gap within cohorts and in class. Notes: Numbers refer to the percentage boys/girls born a given year (and month) that enrolled in school one year earlier or later than according to the administrative statutes. Source: Statistics Norway.
